Matrix homeostasis in aging normal human ankle cartilage.
To study age-related (as opposed to arthritis-related) changes in collagen and proteoglycan turnover. Macroscopically nondegenerate normal ankle cartilage obtained from 30 donors (ages 16-75 years) was processed for in situ hybridization to detect messenger RNA (mRNA) of type IIB collagen (CIIB); antibodies to the C-propeptide of type II collagen (CPII), to the type II collagen (CII) collagenase-generated cleavage neoepitope (Col2-3/4C(short)), and to the CII denaturation product (Col2-3/4m) were used for immunohistochemistry analysis and immunoassay. In addition, immunoblotting was used to detect the 4 collagenases. Assays were also performed to detect glycosaminoglycan (GAG) content and the 846 epitope of aggrecan. There were no significant changes in CII, GAG, and the content of the 846 epitope after the age of 30 years. Both mRNA for CIIB and the CPII were present in all zones, and CPII content did not change significantly with age. While the collagenase-cleaved CII showed a trend to increase with age, the denatured collagen did not. However, the molar ratio of cleaved versus denatured collagen was positively correlated with age. All 4 collagenases were detectable in the ankle cartilage but showed no identifiable changes in content with age. Synthesis and degradation of CII is associated with the pericellular matrix and is maintained at a steady state throughout life. The contents of CII and proteoglycan did not change. There was a significant reduction in the denaturation of CII with age, relative to collagenase-mediated cleavage. These observations reveal that, in aging of the intact ankle articular cartilage, there is no evidence of molecular degenerative changes of the kind observed in osteoarthritis, thereby distinguishing aging from the osteoarthritis process.